Express Mail Label No. 



UTILITY PATENT APPLICATION TRANSMITTAL 
(Large Entity) 

(Only for new nonprovisional applications under 37 CFR 1.53(b)) 



Docket No. 
C14-127596M/YAH 



Total Pages in this Submission 



^ TO THE ASSISTANT COMMISSIONER FOR PATENTS ° \ 

i Box Patent Application & u> I 

! Washington, D.C. 20231 j 

Transmitted herewith for filing under 35 U.S.C. 111(a) and 37 C.F.R. 1.53(b) is a new utility patent application fod$g j 
invention entitled: £«vi 



VEHICLE-MOUNTED APPARATUS AND METHOD OF CONTROLLING THE SAME 



and invented by: 



Keiichiro YOSHIHARA 
Katsuomi KOYATA 
Shigeru TSUDA 



If a CONTINUATION APPLICATION, check appropriate box and supply the requisite information: 

□ Continuation □ Divisional □ Continuation-in-part (CIP) of prior application No.: 
Which is a: 

□ Continuation □ Divisional □ Continuation-in-part (CIP) of prior application No.. 
Which is a: 

□ Continuation □ Divisional □ Continuation-in-part (CIP) of prior application No.: 



Application Elements 

1 . □ Filing fee as calculated and transmitted as described below 

2. IS Specification having 31 pages and including the following: 

53 Descriptive Title of the Invention 

□ Cross References to Related Applications (if applicable) 

□ Statement Regarding Federally-sponsored Research/Development (if applicable) 

□ Reference to Microfiche Appendix (if applicable) 
53 Backg rou nd of the I nvention 
53 Brief Summary of the Invention 
53 Brief Description of the Drawings (if drawings filed) 
53 Detailed Description 
53 Claim(s) as Classified Below 
53 Abstract of the Disclosure 



Page 1 of 4 



P01ULRG/REV05 



UTILITY PATENT APPLICATION TRANSMITTAL 
(Large Entity) 

(Only for new nonprovisional applications under 37 CFR 1.53(b)) 


Docket No. 
C14-127596M/YAH 


Total Pages in this Submission 






Application Elements (Continued) 




3. 


B 

a. 


Drawing(s) (when necessary as prescribed by 35 USC 113) 
□ Formal Number of Sheets 






b. 


Informal Number of Sheets 9 (Figs. 1-13) 




4. 


a. 


Oath or Declaration 

□ Newly executed (original or copy) 23 Unexecuted 






b. 


□ Copy from a prior application (37 CFR 1 .63(d)) (for continuation/divisional application only) 




c. 


IS With Power of Attorney □ Without Power of Attorney 






d. 


n DELETION OF INVENTOR(S) 

Signed statement attached deleting inventor(s) named in the prior application, 
see 37 C.F.R. 1.63(d)(2) and 1.33(b). 


5. 


□ 


Incorporation By Reference (usable if Box 4b is checked) 

The entire disclosure of the prior application, from which a copy of the oath or declaration is supplied under 
Box 4b, is considered as being part of the disclosure of the accompanying application and is hereby 

incorporated by reference therein. 


6. 


□ 


Computer Program in Microfiche (Appendix) 




7. 


□ 


Nucleotide and/or Amino Acid Sequence Submission (if applicable, all must be included) 




a. 


□ Paper Copy 






b. 


□ Computer Readable Copy (identical to computer copy) 






c. 


□ Statement Verifying Identical Paper and Computer Readable Copy 
Accompanying Application Parts 




8. 


□ 


Assignment Papers (cover sheet & document(s)) 




9. 


□ 


37 CFR 3.73(B) Statement (when there is an assignee) 




10. 


□ 


English Translation Document (if applicable) 




11. 


□ 


Information Disclosure Statement/PTO-1449 □ Copies of IDS Citations 


12. 




Preliminary Amendment 




13. 


SI 


Acknowledgment postcard 




14. 


□ 


Certificate of Mailing 

□ First Class □ Express Mail (Specify Label No.): 













Page 2 of 4 P°1 ULRG/REV05 





Docket No. 


UTILITY PATENT APPLICATION TRANSMITTAL 


C14-127596M/YAH 


l\ amp* Fntiiv\ 


Total Pages in this Submission 


(Only for new nonprovisional applications under 37 CFR 1.53(b)) 



Accompanying Application Parts (Continued) 



Certified Copy of Priority Document(s) (if foreign priority is claimed) 
Additional Enclosures (please identify below): 



Request That Application Not Be Published Pursuant To 35 U.S.C. 122(b)(2) 

17. □ Pursuant to 35 U.S.C. 122(b)(2), Applicant hereby requests that this patent application not be 
published pursuant to 35 U.S.C. 122(b)(1). Applicant hereby certifies that the invention disclosed in 
this application has not and will not be the subject of an application filed in another country, or under 
a multilateral international agreement, that requires publication of applications 18 months after filing 
of the application. 

Warning 

An applicant who makes a request not to publish, but who subsequently files in a foreign 
country or under a multilateral international agreement specified in 35 U.S.C. 122(b)(2)(B)(i), 
must notify the Director of such filing not later than 45 days after the date of the filing of 
such foreign or international application. A failure of the applicant to provide such notice 
within the prescribed period shall result in the application being regarded as abandoned, 
unless it is shown to the satisfaction of the Director that the delay in submitting the notice 
was unintentional. 



Page 3 of 4 



P01 ULRG/REV05 



UTILITY PATENT APPLICATION TRANSMITTAL 
(Large Entity) 

(Only for new nonprovisional applications under 37 CFR 1.53(b)) 



Docket No. 
C14-127596M/YAH 



Total Pages in this Submission 



Fee Calculation and Transmittal 



CLAIMS AS FILED 



Total Claims 



$18.00 



$36.00 



Indep. Claims 



$80.00 



Multiple Dependent Claims (check if applicable) □ 



OTHER FEE (specify purpose) 



$0.00 



TOTAL FILING FEE 



□ A check in the amount of to cover the filing fee is enclosed. 

□ The Commissioner is hereby authorized to charge and credit Deposit Account No. 
as described below. A duplicate copy of this sheet is enclosed. 

□ Charge the amount of as filing fee. 

□ Credit any overpayment. 

□ Charge any additional filing fees required under 37 C.F.R. 1.16 and 1.17. 

□ Charge the issue fee set in 37 C.F.R. 1.18 at the mailing of ttie Notice of Allowance, 
pursuant to 37 C.F.R. 1.311(b). 



\^_^> ^ Signatui 



Dated: OCTOBER 18, 2000 



SEAN M. McGINN 
REG. NO. 34,386 



CUSTOMER NO.: 21254 



Page 4 of 4 



P01ULRG/REV05 



Docket No. C14-127596M/YAH 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re patent application of 

Keiichiro YOSHIHARA et al. 

Serial No. : Not Yet Assigned Group Art Unit: Not Yet Assigned 

Filing Date: Concurrently Herewith Examiner: Unknown 

For: VEHICLE-MOUNTED APPARATUS AND METHOD OF CONTROLLING THE 
SAME 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

PRELIMINARY AMENDMENT 

Sir: 

Prior to examination on the merits and calculation of the filing fee, please amend the 
above-identified application as follows: 
TN THE CLAIMS : 

Claim 3, line 2, delete "or 2". 

Claim 4, line 2, delete "or 3". 

Claim 5, lines 1-2, delete "any one of Claims 2 to 4" and insert -Claim 2—. 
Claim 6, lines 1-2, delete "any one of Claims 1 to 5" and insert -Claim 1— . 
Claim 7, lines 1-2, delete "any one of Claims 2 to 6" and insert —Claim 2—. 
Please add the following new claims: 

1 1 . The vehicle-mounted apparatus as set forth in Claim 2, further comprising: 
an operating switch; and 

means to change the function indication on said operation switch according to the 
predetermined conditions. 
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12. The vehicle-mounted apparatus as set forth in Claim 3, further comprising: 

means for rotating at least one of said operating switch and said function indication on 
said operating switch upside down when said second panel is rotated upside down. 

1 3 . The vehicle-mounted apparatus according to Claim 3 , further comprising: 
an axis of rotation rotating relative to the upside down rotation of a second display; 
a first gear provided on said axis of rotation; 

a button provided on the opposite surface of said second panel from said second 
display, 

a second gear provided on said button; and 

a slide plate with a rack for rotating said second gear according to the relative rotation 
of said first gear. 

1 4 . The vehicle-mounted apparatus according to Claim 4, further comprising: 
an axis of rotation rotating relative to the upside down rotation of a second display; 
a first gear provided on said axis of rotation; 

a button provided on the opposite surface of said second panel from said second 
display, 

a second gear provided on said button; and 

a slide plate with a rack for rotating said second gear according to the relative rotation 
of said first gear. 

15. The vehicle-mounted apparatus as set forth in Claim 2, further comprising: 
means for displaying the current audio source on at least one of said first and second 

displays. 
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16. The vehicle-mounted apparatus as set forth in Claim 3, further comprising: 

means for displaying the current audio source on at least one of said first and second 
displays. 

17. The vehicle-mounted apparatus as set forth in Claim 4, further comprising: 
means for displaying the current audio source on at least one of said first and second 

displays. 

1 8. The vehicle-mounted apparatus as set forth in Claim 5, further comprising: 
means for displaying the current audio source on at least one of said first and second 

displays. 

19. The vehicle-mounted apparatus according to Claim 3, further comprising: 
means for detecting the action of said second panel by a predetermined angle in terms 

of at least one of the open/close actions and the rotation; and 
means for switching the source upon detecting. 

20. The vehicle-mounted apparatus according to Claim 4, further comprising: 
means for detecting the action of said second panel by a predetermined angle in terms 

of at least one of the open/close actions and the rotation; and 
means for switching the source upon detecting. 



2 1 . The vehicle-mounted apparatus according to Claim 5, further comprising: 
means for detecting the action of said second panel by a predetermined angle in terms 
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of at least one of the open/close actions and the rotation; and 
means for switching the source upon detecting. 



22. The vehicle-mounted apparatus according to Claim 6, further comprising: 
means for detecting the action of said second panel by a predetermined angle in terms 
of at least one of the open/close actions and the rotation; and 
means for switching the source upon detecting. 



The above changes to the claims have been made, and new claims have been added, 
to delete the multiple-dependency of the claims. 

Please charge any deficiencies in fees and credit any overpayment of fees to Attorney's 
Deposit Account No. 50-0481. 
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VEHICLE -MOUNTED APPARATUS AND 
METHOD OF CONTROLLING THE SAME 

BACKGROUND OF THE INVENTION 
5 The present invention relates to an improved 

vehicle-mounted apparatus and the method of controlling 
the same. More specifically, the present invention 
relates to an improvement in operability of the vehicle- 
mounted apparatus . 

10 Conventionally, a car audio player system, a car 

navigation system, or the combination thereof are known as 
equipment to be mounted on the moving body such as an 
automotive vehicle (herein after referred to as vehicle- 
mounted apparatus) . The car audio player system is AV 

15 (audio visual) equipment also referred to as a car audio 
player for receiving radio or television, or for replaying 
music compact disks. The car navigation system guides the 
driver through the optimum path from the present location 
to the destination specified by the driver while 

20 calculating the present location by GPS or autonomous 
navigation, which is also referred to as a car navigation 
or car navigator. 

This type of vehicle-mounted apparatus is attached 
on the dashboard of the automotive vehicle. However, 

25 since the space available in the interior of the car and 
the size of the vehicle-mounted apparatus are limited, the 
features such as a car navigator or a car audio player are 
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formed in an apparatus and shares a single liquid crystal 
display and/or a single system loudspeaker so as to be 
switched between these two functions when used. More than 
one functions are allocated to the same operating switch 
5 for the respective features such as a car navigator and a 
car audio player. 

The apparatus herein means a component that 
functions with organic integrity. For example, it 

includes the case where the GPS antenna unit and the CD 
10 automatic changer unit are separately installed on each 
section of the vehicle and interconnected by the signal 
cable . 

In the vehicle-mounted apparatus described above, 
the contents shown on the display are switched depending 

15 on the user's selection. For example, when the car 
navigator is selected, a road map supplied by the car 
navigator is shown, and when the car audio player is 
selected, the display is changed into the animation 
display of the graphic equalizer supplied by the car audio 

20 player. Since the sound source of the audio player 
(hereinafter referred to as source) can be switched 
independently of the contents shown on the display, the 
user can listen to the radio while viewing a map screen of 
the car navigator. 

25 Since the conventional vehicle-mounted apparatus has 

a single display for an apparatus, when two screens 
displays are required, a single display is subdivided into 
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two screens. The function indications of the operation 
switches such as keys or the press buttons that have more 
than one functions are not differentiated by the states 
such as the car navigator in service, or the audio in 
5 service, but a plurality of functions are marked on the 
key or the location in the vicinity thereof. In addition, 
in conventional equipment, since the contents displayed on 
the screen is changed according to the function in service 
as described above, when the user wants to know the state 

10 of audio source while the display is showing the car 
navigator screen or the TV screen, the user has to access 
the specific screen first and then operate on that screen. 
Conventionally, the changeover of the sources has been 
made by key control, and the technique to change the 

15 source in synchronous with the operation of some mechanism, 
that is, a physical mechanism has not been known. 

However, in the related art described above, there 
is a problem in that the operation is complicated because 
information from a plurality of systems has to be handled. 

20 In other words, since an apparatus has only a single 
display, in the case where the user wants to operate the 
audio while the car navigator screen is being displayed, 
the user has to switchover the screen every time, and thus 
the operating procedure becomes complicated. 

25 In the prior art, since many keys has more than one 

functions allocated, it is difficult to discriminate which 
action is allocated to which key among a plurality of keys, 
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and thus the operation is difficult to understand. In the 
prior art, since the contents shown on the display is 
switched depending on the function in service, it is 
difficult to display information from a plurality of 
5 systems clearly because the state of audio is not known 
while the car navigator screen or the TV screen is being 
displayed. 

In conventional equipment, though the operation of 
the physical mechanism such as adjustment of the angle of 

10 the panel display could be made, such a physical operation 
and the switchover of the source as described above are 
not linked. Therefore, the key operation for switching 
over the source and the physical operation of the panel 
have to be made separately, and thus improvement of the 

15 operability has been potentially expected. 

With these problems of the related art in view, it 
is an object of the present invention to provide a 
vehicle-mounted apparatus that can handle information from 
more than one systems easily and the method of controlling 

20 the same. It is another object of the present invention to 
provide a vehicle-mounted apparatus that is easy to 
operate and the method of controlling the same. 

SUMMARY OF THE INVENTION 
25 In order to achieve the object described above, the 

first aspect of the present invention is a vehicle-mounted 
apparatus comprising a first panel including a first 
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display, and a second panel including a second display, 
wherein the second panel is adapted to be opened and 
closed with respect to the first display about the side 
thereof as an axis. 
5 The invention according to the first aspect 

comprises two displays such as a main display and a sub 
display, wherein the second display is connected to the 
first display with a hinge attached on the respective side 
edges so that the second display can be opened and closed 

10 as a cover, and two displays can display individual 
information so that the variety of uses are easily 
realized and the expected diversification of information 
to be displayed or improvement in the capabilities is 
easily accommodated. 

15 The second aspect of the present invention is a 

vehicle-mounted apparatus according to the first aspect, 
wherein the second panel can be rotated upside down. 

In the second aspect of the present invention, since 
the second display is rotatable upside down in addition to 

20 being capable of horizontal open/close movement, the 
available usage pattern increases. In other words, a 
state in which the second display covers the first display 
with the display surface faced toward the first display, a 
state in which the second display covers the first display 

25 with the back surface faced toward the first display, a 
state in which both displays are aligned with the display 
surfaces faced toward the user, and a state in which both 
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displays are aligned with the back surfaces faced toward 
the user. In addition, by combining the slanted postures 
in the tracks of the sideway open/close movement or the 
upside down rotation, a variety of usage pattern are 
5 realized. 

The third aspect of the present invention is a 
vehicle-mounted apparatus according to the first and 
second aspect, further comprising an operating switch, and 
means to change the function indication on the operating 

10 switch according to the predetermined conditions. 

Considering the third aspect of the present 
invention to be a method, the eighth aspect of the present 
invention is a method of controlling the vehicle-mounted 
apparatus comprising a first panel having a first display, 

15 a second panel having a second display, and the second 
panel being adapted to be opened and closed with respect 
to the first display about the side edge thereof as an 
axis and to rotate upside down, further comprising a step 
of changing the function markings according to the 

20 predetermined conditions. 

In the third and eighth aspect of the present 
invention, since the function of the operating switch, 
which changes in accordance with the states such as the 
car navigator mode or the car audio player mode, can be 

25 distinguished easily by the change in the function 
indication by turning ON/OFF the illumination or changing 
the color of the illumination, the operability of the 
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vehicle-mounted apparatus is improved. 

The fourth aspect of the present invention is a 
vehicle-mounted apparatus according to the second and 
third aspects of the present invention, further comprising 
5 means for rotating at least one of the operating switch 
and the function indication on the operating switch upside 
down when the second panel is rotated upside down. 

In the fourth aspect of the present invention, since 
the operating switches and the function indications marked 
10 thereon are rotated upside down when the second display is 
rotated by 180 degrees upside down, the operating switch 
and the indications marked thereon are not inverted, but 
kept in the upright position, thereby facilitating the 
smooth discrimination of the operating switch and thus the 
15 operation itself. 

The fifth aspect of the present invention is a 
vehicle-mounted apparatus according to any one of the 
second to the fourth aspects, further comprising an axis 
of rotation rotating relative to the upside down rotation 
20 of the second display, a first gear provided on the axis 
of rotation, a button provided on the opposite surface of 
the second panel from the second display, a second gear 
provided on the button, a slide plate with a rack for 
rotating the second gear according to the relative 
25 rotation of the first gear. 

In the fifth aspect of the invention, the button can 
be rotated upside down simultaneously with the upside down 
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rotation of the second display by a simple mechanism such 
as a gear and a rack, so that the indication on the button 
is shown in the normal orientation irrespective of the 
direction of the upside down rotation of the second 
5 display. 

The sixth aspect of the invention is a vehicle- 
mounted apparatus according to any one of the first to the 
fifth aspects, further comprising means for displaying the 
current audio source on at least one of the first and 
10 second displays. 

Considering the third aspect of the present 
invention to be a method, the ninth aspect of the present 
invention is a method of controlling the vehicle-mounted 
apparatus comprising a first panel having a first display, 
15 a second panel having a second display, and the second 
panel being adapted to be opened and closed with respect 
to the first display about the side edge thereof as an 
axis and to rotate upside down, further comprising a step 
of displaying the current audio source on at least one of 
20 the first and second displays. 

In the sixth and ninth aspect of the invention, the 
current audio source is shown on any one of the displays. 
For example, by displaying the state of the source 
currently selected or connected on the second display, the 
25 use can check the audio source even when the car navigator 
screen or the TV screen is shown on the first display. 

The seventh aspect of the invention is a vehicle- 
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mounted apparatus according to any one of the second 
aspect to the sixth aspect, further comprising means for 
detecting the action of the second panel by a 
predetermined angle in terms of at least one of the 
5 open/close actions and the rotation, and means for 
switching the source when the detection has made. 

Considering the tenth aspect of the invention to be 
a method, the tenth aspect of the invention is a method of 
controlling the vehicle-mounted apparatus comprising a 

10 first panel having a first display, a second panel having 
a second display, and the second panel being adapted to be 
opened and closed with respect to the first display about 
the side edge thereof as an axis and to rotate upside down, 
further comprising a step of detecting the action of the 

15 second panel by a predetermined angle in terms of at least 
one of the open/close actions and the rotation, and 
switching the source when the detection has made. 

In the seventh and the tenth aspects, since the 
source is switched by the action to open/close or to 

20 rotate the second display, the operability is improved. 

BRIEF DESCRIPTION OF THE "DRAWINGS 
Fig. 1 is a perspective view showing a state 
(Storage Mode) of the vehicle-mounted apparatus according 
25 to an embodiment of the present invention. 

Fig. 2 is a perspective view showing a state in 
which the sub panel is opened from the state shown in Fig. 
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1 according to an embodiment of the present invention. 

Fig. 3 is a perspective view of a vehicle-mounted 
apparatus showing a state (Dual Display Mode) following 
the state in Fig. 2 according to an embodiment of the 
5 present invention. 

Fig. 4 is a perspective view of the vehicle-mounted 
apparatus showing a state in which the sub panel is being 
rotated upside down from the state shown in Fig. 3 
according to an embodiment of the present invention. 
10 Fig. 5 is a perspective view of the vehicle-mounted 

apparatus showing a state (Formation Key Mode) following 
the state in Fig. 4 according to an embodiment of the 
present invention. 

Fig. 6 is a perspective view of the vehicle-mounted 
15 apparatus showing a state in which the sub panel is being 
closed from the state shown in Fig. 5 according to an 
embodiment of the present invention. 

Fig. 7 is a perspective view of the vehicle-mounted 
apparatus showing a state (Over Display Mode) following 
20 the state shown in Fig. 6 according to an embodiment of 
the present invention. 

Fig. 8 is a front view of the vehicle-mounted 
apparatus according to an embodiment of the present 
invention showing a state (the Storage Mode) corresponding 
25 to the state shown in Fig. 1. 

Fig. 9 is a front view of the vehicle-mounted 
apparatus according to an embodiment of the present 
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invention showing a state (Dual Display Mode) 
corresponding to the state shown in Fig. 3. 

Fig. 10 is a front view of the vehicle-mounted 
apparatus according to an embodiment of the present 
5 invention showing a state (Formation Key Mode) 
corresponding to the state shown in Fig. 5. 

Fig. 11 is a front view of the vehicle-mounted 
apparatus according to an embodiment of the present 
invention showing a state (Over Display Mode) 
10 corresponding to the state shown in Fig. 7. 

Figs. 12A and 12B are drawings showing a mechanism 
within the sub panel of the vehicle-mounted apparatus 
according to an embodiment of the present invention. 

Fig. 13 is a functional block diagram showing the 
15 structure of the controlling section of the vehicle- 
mounted apparatus according to an embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
20 Referring now to the drawings, an embodiment of the 

present invention will be described in detail. The parts 
of the related art, which are identical to the present 
invention, can be used as well, and the members identical 
to those in the previous drawings are designated by the 
25 identical numerals, and the descriptions thereof are 
omitted . 

Though the controlling section included in this 
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embodiment can be implemented by controlling the computer 
with software, the present invention will be described 
using a virtual circuit block that implements each 
function since various Mode of implementation is possible 
5 depending on the range or the form of software processing. 
[1. Structure] 

This embodiment is a vehicle-mounted apparatus that 
can be mounted on the dashboard of the automotive vehicle 
and used for displaying information on the functions of 

10 the car navigator and the car audio player and for 
controlling the same. The CD auto changer unit, the GPS 
antenna unit, the FM diversity antenna unit, the vehicle 
mounted loudspeaker system unit, or the like are to be 
mounted on other locations in the vehicle and connected to 

15 the vehicle mounted apparatus by the analogue of digital 
signal lines. 
[1-1. General structure] 

The vehicle-mounted apparatus according to this 
embodiment is a box-shaped apparatus having a controlling 

20 section for controlling each unit described above, and a 
main panel 1 mounted vertically on the front surface 
facing toward the user is shown in Fig. 1. Fig. 8 is a 
front view of the main panel 1. As shown in these figures, 
this embodiment comprises a main display (corresponding to 

25 the first display) Dl provided in the main panel 1 and a 
sub panel 2 mounted on the main panel. 

The sub panel 2 is fixed on the main panel 1 via a 
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hinged portion H provided in the vicinity of the left end 
of the main panel 1, and opened/closed and rotated upside 
down with respect to the main display Dl . 

In other words, the hinged portion H serves as a 
5 fulcrum of the swinging movement in the horizontal 
directions when the sub panel is opened or closed as shown 
in Figs. 1 to 3, and Figs. 5 to 7 . The sub panel 2 is 
dimensioned so that it can cover approx . 3/4 of the main 
display D from the left end (Fig. 1, Fig. 8) with the sub 

10 panel 2 closed with respect to the main display Dl, and 
provided with a plurality of push buttons B which serve as 
operating switches on one of the surfaces, which is 
referred to as a back side in this embodiment. The main 
panel 1 is also provided with other operating switches as 

15 needed, and the button B and other operating switches are 
designated as SW1 . 

Fig. 9 is a front view showing a state in which the 
sub panel 2 is opened with respect to the main panel 1, 
and corresponds to the state shown in Fig. 3. In other 

20 words, on the opposite surface of the sub panel 2 from the 
back side is provided with a sub display D2 (corresponds 
to the second display) , which is referred to as the front 
surface here. In Figs. 1 to 7, the sub display D2 is not 
shown . 

25 [1-2. Structure of the hinged portion] 

The hinged portion H connecting the main panel 1 and 
the sub panel 2 is provided with a first journal Jl (Fig. 
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3) for opening and closing the sub panel 2 with respect to 
the main panel 1 as is described above and a second 
journal J2 (Fig. 4) for rotating the sub panel 2 upside 
down. More specifically, the hinged portion H rotates the 
5 hinge base HB in the horizontal directions with respect to 
the vertical first journal Jl along the left end of the 
main panel 1, and rotates the sub panel 2 upside down 
about the second journal J2 which is horizontally 
extending from the hinge base though the sub panel 2. 

10 The hinged portion H of such a dual structure 

enables the sub panel 2 to rotate upside down by 18 0°, 
that is, to turn front side back with the sub panel 2 
being opened, as shown in Fig. 4. Fig. 10 is a front view 
showing a state in which the sub panel 2 is rotated upside 

15 down from the state shown in Fig. 3 and Fig. 9 into the 
state shown in Fig. 4, which corresponds to the state 
shown in Fig. 5. Fig. 11 is a front view showing a state 
in which the sub panel 2 is closed from the state shown in 
Fig. 5 into the state shown in Fig. 6, which corresponds 

20 to the state shown in Fig. 7. 

The hinged portion H comprises a clicking mechanism 
and two detecting switches. The clicking mechanism is a 
mechanism for stabilizing the sub panel 2 at prescribed 
angles (referred to as click positions) within the range 

25 in which the sub panel 2 can be rotated along each journal 
by applying a constant stopping force to the rotation in 
any directions. The hinged portion H has braking torque 
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that absorbs an external force such as vibration or 
inclination when mounted on the vehicle at any angles. 
The mechanism can be implemented by the conventional known 
technique . 

5 The detecting switches are a rotational angle end 

detecting switch and an open/close switch, which are 
generally referred to as the detecting switch SW2 . The 
rotational angle end detecting switch is a detecting 
switch for detecting that the sub panel 2 reaches the end 

10 of the angle range of the upside down rotation of the sub 
panel 2. The open/close switch is a detecting switch for 
switching the function of the operation switches including 
the button B and controlling the switching operation of 
the screen images to be projected on the main display Dl. 

15 [1-3. Construction in the sub panel] 

The sub panel is constructed as follows for changing 
the function indication marked on the button B by marking 
or printing according to the predetermined conditions. 
The function indication may be changed by marking the 

20 function on the button or the location in the vicinity 
thereof by the liquid crystal display or the transmitted 
light of the illumination in advance, and switching the 
liquid crystal display or the illumination. However, in 
this embodiment, the button B itself is rotated upside 

25 down when the sub panel 2 having a sub display D2 is 
rotated upside down. 

In other words, Figs. 12A and 12B are drawings 
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showing the structure of the sub panel 2. Fig. 12A is a 
drawing of the inside of the sub panel 2 viewed from the 
side of the hinge base HB, and Fig. 12B is a drawing of 
the inside of the sub panel 2 from the side of the sub 
5 display D2 . 

In other words, since the journal for upside down 
rotation J formed integrally with the hinge base HB 
extends in the sub panel 2, when viewed from the sub panel, 
it is an axis of rotation that rotates with respect to the 

10 upside down rotation of the sub panel 2. The journal for 
the upside down rotation J is provided with a first gear 
JG integrally formed by resin integral molding. On the 
other hands, the base portion of each button B provided on 
the operating surface of the sub panel 2 is provide with a 

15 second gear BG by resin integral molding. 

In the sub panel 2, there is provided a slide plate 
SP with a rack. The slide plate SP rotates each second 
gear BG provided on each button B according to the 
relative rotation of the first gear JG provided on the 

20 journal for upside down rotation, and slides in the 
direction of the width of the sub panel, that is, at right 
angles with respect to the journal J. 

More specifically, the slide plate SP is formed with 
two guide holes GH in parallel with the direction of the 

25 sliding movement, and two guide pins GP formed on the 
inner side of the case of the sub panel 2 pass through 
each guide hole GH so as to slide freely. Slide plate SP 
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is formed with a journal rack JR and the button rack BR, 
each of which is engaged with the first gear JG provide on 
the journal for the upside down rotation and the second 
gear BG formed on each button B. 
5 [1-4. Construction of the controlling section] 

This embodiment includes a controlling section using 
a computer, and as shown in a functional block diagram of 
Fig. 13, the controlling section 5 comprises a main 
processing section 51, a main display section 52, an audio 

10 controlling section 53, a switching section 54, a source 
display section 55, and an illumination varying section 56. 

The main processing section 51 is a section for 
processing information on the car navigator or the car 
audio player based on the input from the operating switch 

15 SW1 including the button B, and the main display section 
52 is a section for displaying various information on the 
main display Dl or the sub display D2 according to the 
result of the information processing. The audio 

controlling section 53 is a section for controlling the 

20 audio player, such as a selection of the input system or 
an adjustment of the sound quality by DSP. 

The switching section 54 is means for detecting the 
predetermined angular movement of the sub panel 2 at least 
for one of open/close action or the rotation via the 

25 detecting switch SW2 and switching the audio source when 
such a movement is detected. The source displaying 
section 55 is means for displaying the current audio 
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source on the sub display D2 . 

The illumination varying section 56 is means for 
varying the function indication of the operating switch 
SW1 such as the button B according to the predetermined 
5 conditions. More specif ically, it controls the 

illumination 57 such as a LED illumination based on the 
state of the detecting switch SW2 . 
[2. Operation] 

The embodiment as described thus far is operated as 

10 follows. 

[2-1. Storage Mode] 

As shown in Fig. 1 and Fig. 8, a state in which the 
sub panel 2 is closed on the main panel 1 with the button 
B on the sub panel 2 facing toward the user is referred to 

15 as Storage Mode. In such a Storage Mode, the button B on 
the back surface of the sub panel serves as an audio 
operating key, and enables the control of the function of 
the car audio player such as the selection of the radio 
station or an adjustment of the sound quality by the 

20 action of the main processing section 51 and the audio 
controlling section 53. 

In this Storage Mode, the user can view a part of 
the main display D on the right side of the sub panel 2, 
in other words, the right part of the main display Dl (Fig. 

25 8), on which the state of the source of the audio player, 
that is, the station, the name of the station, and the 
frequency being received via the radio, or the track No., 
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the elapsed time being played by the CD or the MD may be 
displayed in reduced sizes. 
[2-2. Dual Display Mode] 

When the sub panel 2 is opened from the Storage Mode 
5 shown in Fig. 1 (Fig. 2), the main display Dl and the sub 
display D2 are aligned side by side (Fig. 9, Fig. 3). 
This state is referred to as Dual Display Mode, in which 
the car navigator screen, the TV screen, or the audio 
control screen is shown on the main display 1, while other 

10 information such as a simplified map for the car navigator, 
a screen or the audio control may be shown in a small 
screen on the sub display D2 . 

Even when the sub panel 2 is opened, since the 
rotational angle that defines the angle of the sub panel 2 

15 may be freely controlled by the action of the hinged 
portion H or the brake torque, the user can easily set the 
sub panel 2 to the position and angle in which the user 
can easily view the image on the display, and the angle of 
the sub panel 2 cannot be changed easily due to vibrations 

20 or inclination that may be caused by driving of the 
vehicle . 

[2-3. Formation Key Mode] 

When the sub panel 2 is further rotated upside down 
from Dual Display Mode of Fig. 3 (Fig. 4), the button B is 
25 aligned on the left side of the main display Dl (Fig. 5, 
Fig. 10) . This state is referred to as Formation Key Mode. 

When the sub panel 2 is rotated upside down, in the 
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sub panel 2 (Figs. 12A and 12B) , the journal for upside 
down rotation J integral with the hinge base HB rotates 
with respect to the sub panel 2. This rotating force 
makes the slide plate SP slide via the first gear JG and 
5 the axis rack JR, and the sliding force in turn rotates 
the button B by the button rack BR and the second gear BJ 
of each button B. 

Consequently, when the sub panel 2 is rotated upside 
down by 18 0°, each button B rotates upside down by 18 0° as 

10 well, and thus the marking of the function on the button 
will never be inversed. Therefore/ the marking on each 
button is always oriented in the normal direction 
irrespective of whether the sub panel 2 is reversed or not. 
In Formation Key Mode as shown in Fig. 5, and Fig. 

15 10, the main display Dl displays the audio control screen, 
the car navigator screen, the TV screen by the action of 
the main controlling section 51. The sub panel 2 may show 
the function of each button corresponding to the display 
on the main display Dl by varying the illumination 57 of 

20 the LED illumination by the action of the illumination 
varying section 56 so as to enable the mode control. 
[2-4. Over Display Mode] 

When the sub panel 2 is closed {Fig. 6} from 
Formation Key Mode shown in Fig. 5 and Fig. 10, the sub 

25 display D2 is overlapped on the main display Dl and thus 
the use can view a part, that is, the right portion of the 
main display Dl, in addition to the sub display D2 (Fig. 7, 
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Fig. 11). This state is referred to as Over Display Mode. 

In this state of over display, for example, it is 
possible that the sub display D2 show a simplified map of 
the car navigator and the main display Dl shows the 
5 operating panel for various functions, or as the Storage 
Mode shown in Fig. 1 and Fig. 8, it is also possible that 
the portion of the main display Dl exposed on the right 
side of the sub panel 2 show the state of the audio source 
by the action of the source display section 55 in a 

10 reduced size. 

[2-5. Switchover of the screen and the source] 

The contents displayed on the main display Dl and 
the sub display D2 for each state described above are 
controlled by the clicking mechanism, the detecting switch, 

15 the main processing section 51, the main display section 
52, and the source display section 55. In this case, the 
kind of movement or the position of the sub panel 2 to be 
detected, the type of the detecting switch to be used, or 
how to detect them in terms of the open/close movement and 

20 the upside down rotation, and the contents to be displayed 
are determined freely by the user. Considering the states 
as described above, there is shown an example. 

The position where the sub panel 2 is closed on the 
main display Dl (Fig. 1, Fig. 7) is designated to be zero 

25 degree as a clicking position, and the position where the 
sub panel 2 is opened (Fig. 3, Fig. 5) is designated to be 
180 degrees. In this case, the detecting switch SW2 
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detects that the sub panel 2 reaches these clicking 
positions of zero degree and 180 degrees, and when it is 
at the position of zero degree, the main display Dl shows 
information on the state of the audio source in the form 
5 of a small screen in the exposed portion on the right side. 
This corresponds to the Storage Mode (Fig. 1) and Over 
Display Mode (Fig. 7) . 

On the other hand, at the position of 180 degrees, 
each push button B is used as a mode key for switching the 

10 Mode of operation to control the contents displayed on the 
screen corresponding to the selected mode, which is 
Formation Key Mode (Fig. 5) . 

By the action of the switching section 54, the 
open/close movement or the upside down rotation of the sub 

15 panel 2 is detected by the detecting switch SW2 when the 
sub panel 2 reaches to the predetermined angles (Fig. 13) , 
and when detected, the audio source is switched according 
to the predetermined conditions and the priority. 
[3. Effect] 

20 As described thus far, in this embodiment, various 

uses are possible such that different information are 
shown on the two different displays Dl and D2 by the 
open/close movement of the sub display 2 from/on the main 
display by the hinge H on the side of these displays, 

25 thereby being adaptable to the diversification of 
displayed contents and the improvement of the functions, 
which are expected in the future. 
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In this embodiment, since the sub display D2 rotates 
upside down in addition to the horizontal open/close 
movement, the possible state of use increases. In other 
words, the state of the second display with respect to the 
5 main display Dl which is facing toward the user can be 
changed among the state in which the second display covers 
the main display Dl with the display side facing toward 
the user (Fig. 11), the state in which the second display 
covers the main display with the back side facing toward 

10 the user (Fig. 8), the state in which the second display 
is aligned with the main display Dl side by side with the 
display side facing toward the user (Fig. 9) , and the 
state in which the second display is aligned with the main 
display Dl with the back side facing toward the user (Fig. 

15 10) . By combining the state being inclined and stopped 
half way of the open/close movement or the upside down 
rotation, very diversified states of use is realized. 

In this embodiment, since the functions of the 
operating switch which changes according to the states 

20 such as the car navigator mode or the car audio player 
mode are easily identified by changing the marking of the 
function by ON/OFF of the illumination or by changing the 
color of illumination by the action of the illumination 
varying section 56, the operability of the vehicle-mounted 

25 apparatus is improved. 

In this embodiment having the structure shown in 
Figs. 12A and 12B, when the sub display D2 is rotated 



23 



upside down by 180°, the marking of the function on each 
button B is rotated as well so that the marking is not 
inversed but shown in the normal orientation, whereby the 
function of each button B can be easily identified and the 
5 operability is improved. Especially, in this embodiment, 
this function can be realized by a simple mechanism of 
gears and racks shown in Figs. 12A and 12B. 

In this embodiment, by displaying the state of the 
source currently selected/connected on one of the main 

10 display Dl and the sub display7 D2 by the action of the 
source display section 55, the audio source can be checked 
even when the car navigation screen or the TV screen is 
being displayed. By displaying the state of the source 
currently selected/connected on the sub display D2, the 

15 audio source can be checked even when the car navigator 
screen or the TV screen are being displayed on the main 
display Dl. 

In this embodiment, the source is switched by the 
close/open movement or the rotation of the sub display D2 

20 by the action of the detecting switches SW2 and the 
switching section 54, the operability is improved. 
[4. Other embodiments] 

The present invention is not limited to the 
embodiment described above, but it may include other 

25 embodiments shown below. For example, the present 

invention may be applied not only to the automotive 
vehicle, but also to the vehicle-mounted apparatus to be 
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mounted on other mobile bodies such as the motorbike. The 
hinge H is located on the left side of the main panel 1 in 
the embodiment described thus far, the hinged portion H 
may be on the right side of the main panel 1. 
5 The size of the sub panel may be freely determined. 

For example, it may be the size that covers whole part of 
the main display Dl when closed as a theft-prevention 
measure. It is also possible to combine the present 
invention with the functions other than the car navigation 

10 or the car audio player. 

The upside down rotation of the sub panel 2, change 
in marking of the function according to the prescribed 
conditions, the upside down rotation of the button 
corresponding to the upside down rotation of the sub panel 

15 2, the display of the audio source, switchover of the 
audio source by the operation of the sub panel 2 are not 
mandatory, but any combinations thereof are possible. 

It is also possible to rotate only the part of the 
marking, but not the whole part of the button. The upside 

20 down rotation of the marking of the function does not have 
to be made by the mechanical mechanism, but may be 
realized by rotating the contents shown in the liquid 
crystal display by 180°. The mechanism to rotate the 
button in accordance with the upside down rotation of the 

25 sub panel 2 may be implemented not by the rack shown in 
Figs. 12A and 12B, but by other mechanisms such as a crank 
mechanism . 



25 



As is described thus far, according to the present 
invention, since a vehicle-mounted apparatus that can 
handle information from a plurality of systems easily and 
the method of controlling the same are presented, the 
5 vehicle-mounted apparatus can be used more conveniently. 
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WHAT IS CLAIMED IS: 

1. A vehicle-mounted apparatus comprising: 

a first panel including a first display; and 
a second panel including a second display; wherein 
5 said second panel is adapted to be opened and closed 

with respect to said first display about the side thereof 
as an axis. 

2. The vehicle-mounted apparatus as set forth in Claim 
10 1, wherein 

said second panel is turned upside down. 

3. The vehicle-mounted apparatus as set forth in Claim 
1 or 2, further comprising: 

15 an operating switch; and 

means to change the function indication on said 
operating switch according to the predetermined conditions. 

4. The vehicle-mounted apparatus as set forth in Claim 
20 2 or 3, further comprising: 

means for rotating at least one of said operating 
switch and said function indication on said operating 
switch upside down when said second panel is rotated 
upside down. 

25 
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5. The vehicle-mounted apparatus according to any one 
of Claims 2 to 4, further comprising: 

an axis of rotation rotating relative to the upside 
down rotation of a second display; 
5 a first gear provided on said axis of rotation; 

a button provided on the opposite surface of said 
second panel from said second display, 

a second gear provided on said button; and 
a slide plate with a rack for rotating said second 
10 gear according to the relative rotation of said first gear. 

6. The vehicle-mounted apparatus as set forth in any 
one of Claims 1 to 5, further comprising: 

means for displaying the current audio source on at 
15 least one of said first and second displays. 

7 . The vehicle-mounted apparatus according to any one 
of Claims 2 to 6, further comprising: 

means for detecting the action of said second panel 
20 by a predetermined angle in terms of at least one of the 
open/close actions and the rotation; and 

means for switching the source upon detecting. 
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8. A method of controlling the vehicle-mounted 
apparatus comprising a first panel having a first display, 
a second panel having a second display, 

said method comprising the steps of: 
5 adapting said second panel to be opened and closed 

with respect to said first display about the side edge 
thereof as an axis and to rotate thereof upside down, 

changing the function indication according to the 
predetermined conditions . 

10 

9. A method of controlling the vehicle-mounted 
apparatus comprising a first panel having a first display, 
a second panel having a second display, 

said method comprising: 
15 adapting said second panel to be opened and closed 

with respect to said first display about the side edge 
thereof as an axis and to rotate thereof upside down, 

displaying the current audio source on at least one 
of said first and second displays . 
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10. A method of controlling the vehicle-mounted 
apparatus comprising a first panel having a first display, 
a second panel having a second display, and said second 
panel being adapted to be opened and closed with respect 
5 to said first display about the side edge thereof as an 
axis and to rotate upside down, 

said method comprising the steps of: 

detecting the action of said second panel at a 
predetermined angle in terms of at least one of the 
10 open/close actions and the rotation, and 

switching the source upon detecting. 
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ABSTRAC T QF THE D ISCLOSURE 
By opening and closing the sub display with respect 
to the main display Dl via a hinge H mounted on the side 
portion, a variety of uses, such as to display different 
5 information on the two different displays, are easily 
realized, whereby easily supporting diversification of 
displayed information expected in the future and 
improvement of the functions. The sub display can be 
rotated upside down in addition to the horizontal 

10 open/close movement with respect to the main display Dl, 
thereby increasing the possible states of use. When the 
sub display is rotated upside down by 180°, each button B 
and the markings marked thereon rotates and inverted as 
well, the marking is shown in the normal orientation, but 

15 not inverted orientation as a consequent, thereby 
facilitating identification and operation of each button. 
The state of currently selected/ connected source is 
displayed on one of the main display Dl and the sub 
display . 

20 
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[Fig. 13] 



Dl : 



main display 



D2: 



sub display 



S : 



loudspeaker 



5: 



controlling section 



51 : main processing section 

52: manual controlling section 

53: audio controlling section 

54: switching section 

55: source displaying section 

56: illumination varying section 

57: illumination 

SW1 : operation switch 

SW2 : detecting switch 
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